PHOSPHORUS-DEOXIDISED COPPER (HIGH RESIDUAL PHOSPHORUS) 



Cu-DHP 



Commercially-pure copper which has been deoxidised with phosphorus to leave a relatively high residual content. It is not susceptible to hy- 
drogen embfittlement. The conductivity of this type of copper is relatively low on account of the high phosphorus content. The raw material 
is normally available as calses, slabs and billeU which are hot and cold worked Into wrought forms. 



COMPOSITION (weight %) 

Cu (+ Ag) . . . . 99.85 min. 
P 0.013 -O.OSC 

1 SOME TYPICAL USES 



Suitable for any equipment involving heating in reducing gases either during joining processes or in service; evaporator and heat exchanger 

tubes; steam, air, water and oil lines: automobile radiators. 

Cliemlcal: 

Stills, vats, autoclaves and general coppersmlthing Involving welding: tubes for relatively non-corrosive liquids and gases and for retrigera- 



Anodes for electroplating and electroforming from acid sulphate baths. 

2 PHYSICAL PROPERTIES 



2.1 Density at 20 «C 68 "F 

2.2 Melting point .... 



2.3 Coefficient of thermal expansion (linear) at; 



— 253 0C 

— 1830C 

— 191 to 16 "C 

25 to 100 oC 
20 to 200OC 
20 to 300 OC 



o 2J2 OF (21 



— 2S3'>C 

— 150«C 

— SOoC 
20 OC 

100 "C 
200 "C 



it (thermal capacity) at: 
— «3oF(2 



6B0F 
212 OF 
392 "F 



2.5 Thermal conductivity at: 

20 OC 68 "F . 



1 083 °C 



0.000 000 3 p< 

0.0000096 . 

0.000 014 1 ■ 

0.000016 8 > 

0.000017 3 ■ 

0.000 017 7 . 



0.321 Ib/lnS 
1 081 op 



0.00000017 per or 

0.000 005 28 » > 

0.000 007 63 » » 

0.000 009 33 » » 

0.000009 61 » » 

0.000 009 83 » » 



0.0031 Btu/ibop 
0.0674 



0.086 2 
a0921 
0.093 9 
0.0963 



0.70 - 0.87 cal cm/cm* soC 



0.0939 
0.0963 



189-211 Btu ft/ft2 hop 



INDEX NUMBBfIS RELATE TO LITERATURE REFBftENCES (tee page 10): INDEX LETTERS RELATE TO FOOTNOTES AT END OF TABLE 
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Z PHYSICAL PROPERTIES (continuecl) 



2.6 Electricat conductivity (volums) at: 

20 oc 68 of (annealed or coid worlted) . . . , 

2.7 Electrical resistivity (volume) at: 

20 "C SB "F (annealed or cold worl<ed) . . . . 

2.8 Temperature coefficient of electrical resistance at: <•> 
20 "C 68 of (annealed or cold worked) . . . . 
applicable over range from 0 to 100=0 32 to 212 "t 

2.9 Modulus of elasticity (tension) at 20 °C 68 'F: 



cold worl<ad 

2.10 Modulus of rigidity (torsion) at 20 oQ 68<>f: 



cold worked , 



0.025 - 0.019 ohm mrnVm 
2.5-1.9 microhm cm 



0.002 75 per "C (70% lACS) 
0.003 54 » ■ (90% lACS) 



12000 ^ 
12 000-13 500 



4 500 

4 500 - 5 000 



15-12 ohms (olrc mil/ft) 
0.97 - 0.75 microhm in 



0.001 53 per "F (70 % lACS) 
0.00196 ' - (90% lACS) 



17 000 000-19 000 000 



6 40O 000 Ib/inS 
6 400 000 - 7 000 000 



(a)— The temperature coefficients of 



calculated In the s> 



20 •c (saf). 

per can be assumed to be directly proportional to tt\( 
spper of 100% lACS conductivity at 20 <C ($e'F) has 
ifflclents of resistance for copper with a conductivity ve 



lerature range shown, but 
I conductivity value and 



a FABRICATION PROPERTIES 

s table Is for general guidance only, since many factors Influence fabrication techniques. 



3.1 Casting temperature range 
0 3.2 Annealing temperature range 

Stress relieving temperature range 

3.3 Hot working temperature range . 

3.4 Hot formability 

3.5 Cold formability 

3.6 Cold reduction behveen anneals . . 

3.7 Machinablilty: 

Machinabllity rating (free-cutting brass = 

3.8 Joining methods: 

Soldering 

Oxy-acetylene welding . . . , 
Carbon-arc welding .... 
Gas-shielded arc welding 
Coated metal-arc welding 
Resistance welding: spot and seam 



• 1 200OC 

- esoac 

• 250OC 
950 oc 

Excellent 

See General Data Sheet N 
20 

See General Data Sheet N( 
Excellent 
Excellent 

Good 
Excellent 
Not recommended 



2 085 - 2 190 op 
480-1 200 °F 
390 - 480OF 
1400-17S0OF 



CU-DHP 



5.1 MECHANICAL PROPERTIES AT ROOM TEMPERATURE 
5.1.1 Typical Tensile Properties and Hardness Values - Metric Units 



The values shown represent reasonable approximations for general engineering use, talcing account of variations In composition and manu- 
facturing procedures. For design purposes, national specifications et^ould be consulted. 

For a given temper, individual elongation values nnay show some variation below or above the typical values indicated. 





Temper 


Strength 

kg/mm2 


Proof 
Stress 
0.2% 
offset 

kg/mm2 


Elongation 


Hardness 


Shear 
Strength 

kg/mm^ 


Typical Size Related 
lo Properties Shown (b> 


% 


gauge 
length 






Ill 


1 Annealed 




5 


48 


5.65 Vs: 


45 


50 


16 




Hot Rolled 


23 


B 


40 


5.65 Vs: 


55 


60 


16 


- 


Cold Worked 


27 


18 
27 


25 


5.65 Vs: 
5.65 Vs: 

5.65 V^ 


75 
105 


80 
115 


18 


0.2 - 10 mm thick 
0.2 - 6 mm thick 
0.2 - 1.5 mm thick 


c 

Rod 


Annealed 


22 


5 


45 


5,65 Vs: 




50 


16 




Cold^'worked 
Tempers 


28 
34 


19 
28 


20 
10 


5.65 V^ 
5.65 VsT 


75 
95 


80 

105 


19 


6-40 mm diam. or 
up to 1 250 mnfi area 
6-20 mm diam. or 
up to 300 mm2 area 


c 

Tuba 


1 Annealed 


24 


a 


45 


5.65 Vs: 


45 


50 


16 


- 


Typical 
Cold Drawn 
Tempers W 


27 
32 

35 


18 
27 

30 

35 


30 
15 

6 


5.65 Vs: 

5.65 VsT 

5,65 Vs: 
5.65 Vs: 


7S 
90 

100 
105 


80 

110 
115 


18 

I 


10-200 mm O.D. 
up to 10 mm wall 
10-100 mm O.D. 
up to 6 mm wall 
10-50 mm O.D. 

up to 25 mm O.D. 


Forging* 


Hot Worked 






35 


5.65 Vs: 


50 




16 




SecHons 
Shapes 


Hot Worked 




8 


35 


5.65 v's: 


50 


55 


16 




Coid^Worked 
Tempers W) 


27 


18 


20 
10 


5.65 Vs: 
5.65 Vs: 


75 
90 


100 


18 

19 





(a) It will be noted that tables 5.1.1, 5.1,2 and 5.1,3, giving typical tensile properties and hardness values In Metric, English and American units, re- 
spectively, are not directly comparable. This is because the properties quoted reflect to some extent the matalworking techniques and specifica- 

ib) It Is possible to obtain sizes outside the ranges given In this column, but Information on their mechanical properties should be obtained Irom the 

(c) Tubes for condensers and heal exchangers are generally supplied only to the tempers whose representative mechanical properties are printed in 
hold type. 

(d) The mechanical properties will be largely dependent upon the complexity and cross-section of the product. 



Cu-DHP 



